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orators. The low oxygen tension, moderate temperature, and 18-20% sugar
content of the juice during early stages of evaporation are ideal conditions
for the rapid growth of lactic acid bacteria (Lactobacillus and Leucon-
ostoc). These microorganisms produce diacetyl and acetylmethylcarbinol
resulting in an undesirable buttermilk-like flavor in the finished concentrate
(Fields, 1964). Several varieties of oranges (particularly mature Valencias)
contain acetylmethylcarbinol as a normal constituent. By determining the
diacetyl and acetylmethylcarbinol content of juice prepared in the labo-
ratory from normal fruit, the quantities generated by microbial growth in
the processed product can be estimated. The diacetyl test is a simple
colorimetric procedure that requires approximately 30 minutes. Diacetyl
can be used as a parameter to monitor the condition of the fruit and the
sanitary condition of orange and apple processing (APHA, 1984; Fields,
1964; Hill et al., 1954; Hill and Wenzel, 1957).

Histamine

The formation of toxic levels of histamine in foods such as certain types
of fish and cheeses and the limits for tuna set by FDA have been discussed
in Chapter 4. The presence of toxic levels of histamine in fish such as
tuna indicates extensive growth of bacteria such as Proteus and Klebsiella
spp., which are capable of producing histamine from histidine. The prin-
cipal reason for this growth is lack of postharvest cooling. An official
fluorometric method (AOAC, 1980) is available to measure histamine and
is applicable for use in microbiological criteria (see Chapter 4). Problems
in detecting this type of spoilage at the plant level include the facts that

(1)  odor and appearance do not reliably indicate this type of spoilage,

(2)  a broad range of spoilage exists among individual fish in a lot, and

(3)  the AOAC fluorometric method (AOAC, 1980) is a lengthy procedure
not adaptable to the plant level. Recently, Lerke and coworkers (1983)
reported a rapid screening method than can detect histamine in both raw
and heat-processed tuna and mahi-mahi. In this procedure, histaminase
acts on histamine, forming hydrogen peroxide which is then broken down
by peroxidase with simultaneous formation of crystal violet from the
oxidation of its leuco form. If further studies confirm that this test has
satisfactory sensitivity, then it could be a valuable tool to monitor incoming
scombroid fish for toxic levels of histamine (resulting from extensive
microbial growth) and thus reduce the frequency of scombroid poisoning
from fish.

Limulus Amoebocyte Lysate Test

Endotoxins of gram-negative bacteria can be detected in small quantities
by the Limulus amoebocyte lysate test (LLT). This test has mainly been